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mum 2 (omMktKJbK, , mis* 2 oj£ftfit£ ■ 
mffiis 3.ote»«o'5 ?»x is * - a- <t>jwi h o _bs^ £ 

^•y*^^UT»ffiSrfl0.J«b,'' C ft let 9i£?ftXli*- 

mux- tux &m<n * \z.&mm&Mf&-t s it £ z^-t 

t \Z cfc 19 WEM 3 <rc#&»]Rl:: * - A-X 13*11 S: ^/£-f £ X 

mt. : 

i,Tmimxn*-^&& i,xmmim&m&-rz>i:m, 

t. , - . • ... 

l|tjE*-/i<XIS«<^^ 4Q 

3 ft 5 r. £ «r*M» t T 5 W#xB 3 te* w**»Ktt<D» 

h<7>B»*tv«toT«a LfclWEfB 3-Oj|6»JK(7>J-»Sr3: 
^>^LT^ffi£^j£U ^ftic£ i? ffJE»X'l*#-- 
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v-~>y-tz> z t t-tzmmm 3 is® 

[If 7 ] fJfS®X^^-^^5iLTffjEf£^c7)^ffi 

-r & is i x 3 tm <o ■8*o«ac # 

[If 8 ] j|fJE*x LtrmEIBtt^ftffi 
^7K^^^X^#H^(cs§LrstjEgE^®^)^^^ 
i^tSII^ft^C i t-r £lf lXin 

^m^x ^xmmmm so & i» *^ s 'xg 
t -rat* i xf* 3 tm<v¥m& 

. 0] mmmn- 'mx\*>*?v$ ^frbmtft, 

.s nr v^s ^ stwur ^ -r atf 1 xi^ 3 nmp^m 

l If 1 1 1 tnism 2 '<^tt»JBItta ! fk:v y ^ ^^r^ 

^.^r^fa ^ 5« mm l Xl^ 3 E«co#»«:SS«0l4iS 
[ff^iii 2 ] • fUEm 2 (D^a^ii^t; v' 1; ^vxi^« 

S«*^lXI*3E*<0*»tf»«<7)$!i*^^^ 

[0 0 0 1 1 
[0002] 

14,- *feJftJR^Ji0ja$n3t»t, ^-/K7)^lc«S:SI*3itp 
^(damascene) fe^ggffl$tirt^So 

Wx l^^^^ffilc J:.otffiIg(7)l <ir (Xi^^- 

[0 0 0 3 ]' ^(w, ^-/bp^{ C ^^^^^^co— 

(a) izm-fx o iz, ^.y a^sfeioi idiwifeig 

102 '*<75i;(c:»2Ote»JRl03 Sr^L, S 

Wc'K2<7?i6,»JHl03 tc»fi04 ^r^L, *rtf>»i04 

[0004] *2(oife».«io3 ^la^ios CO_h 

^a-ft^y 3'virio6 irMi, s bleated!; a vjr 
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ICtfT* — A-108 $rMt6e *<Z)fc*T7fc — /U108 <7)3i 
^fy^t'LT, #JxJ4*I CP (Inductive Coupled 
Plasma) 3^«&«ffl X^T?.K{t^ y a > 

X !9*SJBW*fej»J»i07 tiffin y = >^106 

[0.0 0 5] ftl:, B7(b)-iC^t«t5U, tfT*-^ 
108 LfcZffc^y ^>Mi06 -SraiRtfjfciai s>7- 

V^U ^S£^105 <Z> tfT^-A-108 A> 

^^(Uot, aft;^.^ (tin ) ^yrJBio9 -^mm 
[0 0 0 6] g^r, H-7(d) {c^-fj; 5 TiN ^y* 

(LOCOS) TfcfJ , Sfc, ^2(75^^:^103 (4, ^ 
[ 0 0 0 7 ] 

oTTiN-/^ y 7 iff 109 &M$t~i' Z> t , 17 (c) (C^-T 

«t5-ttrr*— /no9 ojzSBTTiN '<y 7JH09- i4;t— 

LTl^Po :of;J!) s 8 7(d) tT7 * — /H09 

rtoasiR (^7^) no fci4^-< Kin «^iri^ 

[0 0 0 8] ^rcoj: 5 ftt^/<^>'y«ra<tfcfel:, 

^7/^y/7X70^1g^ ^-g^riH8 (a) fw^-r 

«te36i*Dfenri^S. co*ffi{c4:tL(i/H8 (b)r ic'^-f 
£.5ic, i£ifti05 *ffi*7 r ^='>'Tfcfc< n irlcftsfe 
T% ffi&105 *r««i- 5«^»LTt f 7^^H08 <Z) 

[ 0 0 0 9 ] £'7* — 7H08 fl0fi)t(Dg»{^ I C P 

r ? xv 31 s/ ^.v ^K* ji no ife»J«io7 *x y 
f 1 >/tr^s^\ a<k^y3V«ip6 oai*?^^* 

tfx&m^x^z. i cp^x^^^^ssatess 

[0 0 10] *S§ejo@Wi4, «rattfc«lct'T*-A' 
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5 IS (7? ^ > ^< (O « ft* W#J -t" S- r t ^ T* £ £ 
[0011] 

_b;£f led □ £ , ' imisfflp&il urmtss 

^^XmUm3<D^mm^^-^X^m^mf&i-^Xm 

05^) *xi4 * - <o m m <r> ±.m as * ^ y ^ > y l x #4 
^ -as^s/Stt^^v^^^^ii^or^+sxa 

[0 0 1 2 ] ±l5Lfc*ig*^Sc0^^fe{C^^r, 
(2) ±H5U^^jHl4, i4{ltetSJ; 9 {C, 

30 t\ Bflre»2 0*fe«JRi^ mfc*2 0«6»Rfcl4»<e 
^ feS»3 0j(6»«S:^ja-r5xai:-, ffllS« 

3 (7?«»jr±^ u k*»* l , it h *m%, 
a«bxmiEBa»^Ji*«cBi)a^ja+sxai^ fjis 

HI a &5i L r JWteJB 3 ttteMtfltfr i y ^ > 5 c 

\ t, ^^v^^ : r^^^^t?^7x^#H^{cfji?^^. 

\z.mumxn*~-^%m i^xmun 2 (ommm<D-^^ 
mi&Lxm&mxh*-^&misxmmzm&mm'tz> 
40 nut, mffi*-^xi4»^*(cAjRj»*^ja:-rsxa 

^XMfc-tZ* 

[0 0 1 3] ±lELfc**#:fe«OftjaE*jS{C*3^T, 
ffiEr7X^#H«t^t4^gtS^X^»*n5r t*: 

mm^, !9ffiisaixi4.^-/t,<7>±a5S:i£ff5x- 
a^^tr^^^wta^-r^. 

50 [0014] itSbfc*i»#JSe^»i3fi*jfetv*5^r, 
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mu?7X-?i%-m%\z. £ sitfjfa^ i/^mzt y-~ 

[0 0 15] i:«B*ai*K«^«JS*^lC*3^r : fitjtS 
»X14 * — A- S: & L T ftuESB^ <z>* ffi4r**^^X-r# 

®?{c J: o TSiiiaiBJ»*ffi<oK^«i S XSSr^T-t* 

[0016 rjiE**#»«^«ift*ft^a3^T, .me 

E*U*, mx&'*7i?$^frbmtii£tiX\,^&Z.b$:Wt 
JilE***s«(Dtt**jSfe^:fcv^r, WE* 

2 wjftSRiaaffcS' y = v«-?*> t> , nuEm 3 tote»jR 

[OOHl'ftd, *«»^ffll:ov^R!8t5o * 

*93'K:J:*xtf, «i'^*6»«o-Jb(cBE**fl0fiS;b,' 

*3co*fe^^{c^-^x^«^^^:L,fc^:tc:/*2coite : 

[0 0 18] :of:^, ^co^^>^o|$&fclB£gl4m 
2 ojfe»JR(c«ttSttT3i y f >^£ixft^o-C% iB*R 

V^ur-Ei»4:Rffl-rs-J: 5i^tri>5. <z>»-8\ IB 

14 ft ^ l , : -? y x^oiw««flsj&*»«j ^tirffw<t' 
^ # y ^ - ft < ft s o 

[0 0 19] c*UcJ:.?K /u;*ttP<7>ttffl»i:ft5SS 
'3<75j(6afll*Mg:lg:Sf<t;i-Sr: ir^iBttfeix, L#>t>, * *0 

li»t^?Kfi»;$tiSA««i#Y K^«4t5Ci^i< ft 
m2ote^^|^^^s?^^#^7X^^^^rii]0#ic 

tWM^rx:yf^^i:< < ft >9 , mm-b 
oA«3ft*«ie^3»Lfc< < ft^o 

[0 0 2 0 ] K^^T^X^ldT/u^V^O^F 56? 
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e 

£r«/£-f -5* 3 <n&mm<D±.mh = vt^yztix* — 
^Xtt»w±«^Xu< ft£o ^KSRS^r^X 

S o 
[ 0 0 2 1 ] 

&0ffifc:S^TK51i-£. 

(SKD^^l) 01-0 3 14, *«9?ofSi£>|g 
^<75^M^i%5^^^Mco©^xm^^^rffillT^ 

So 

[0022] £i\ 0 1 (a) K*M-J:.5fc, . 

j^3£^;&-f s 6 r^*i(75iffea^2i4, ff«j^ii^y.3 

KteW^So *7t, ^2(75^^3 14, tf'Jx.tfv-y 
?g 5Si0 2 ^T-&£ o 

[0 023] 4fc,'*2<7?jtei»JBi.3^i4 7* h y y>^ 

K,' *2(D^^3a:U i iB^5(D±lci4, ^X-^cv 

»j*snr^5. *0>jbh*6*jr7 BPSG( P hos P 

h-boro silicate glass), P S G (phosph silicate gla 
ss) , B S G (boro silicate glass) »0> J; 5 ftBWfcS'' 

y= v (sio ) *w*k -toffcaxsR 

[0 0 2 4 ] Sfl: f y =* >JK 6 ORffl* 5 0 nmU&Xh 
<9, ^fc, JiPfl*6»ffll7(4ja*P*«Cll 6 0 0nmO«$JC 

SixT^So -«P«B*fe»iS7 0j;tC(4l>^ h 8^0. 7 
az mco^^ (c aft Six, -t<7>l^^^ h 

nrtio. 3 v mo t'Tffl^Q^8 a M^nr^ 

So 

[0 0 2 5 ]ftl:, l/v>^h8^f7X^lcSfflL, f7 
^^P^|58 a'SriLtSBttYtyxyfy^ (R I 
E ) fttcj; OJBIBj|feJRJR7*W»W(-^s'^>* r L*C0 
1 (b)fc^-fJ; 5 fti£@0 . 3 ju mOt'7^»;U9W 

(^F0^> SrffltS ^^f-v^fti: UTIi, S 
LTC 4 F 8 , CH 2 F 2 , ArSr-ttl^iX 1 5 seem, 1 
Osccjik 1 5 0 sccraCOSSS'C^^ >><><faK&f.?^ L, 
?^*^r 1 O^Clcl^L, ^-^^^rtffi*S:5mTorr ^ 
b, ICPMSM 2 0 0 0W, ^^(7^1*^9 0 

[0 0 2 6 ] S^'JtCj: D Vv^^ h 8*l»*Lfc« 

v-y 3 ygffii ^rAiX, rt^jE^ 0. 5mTorrtcRSL 
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nice) 5 v- y ^ ^stk i o±©cos 

fij&ttCjfrf LT 3 0*- 6 0'|OftS, 0* L< I* lift 4 5 

<nn&%itix^z \z.mmm 9 a a* & $ n , ■ : c ti \z. i 
[0027] z<D*'*y#^y?-i<'y<D9$te* mxvte 

13 ft. < b- , ^7 ^ 9 cotfijlitr 5 r. ^ i3 
12 (a) ti^-trj: 5 tc, 'jSf&tS^ ^^i. - 

[0 0 2 8 1 t<D^y^^<Dmz.\^ &\7L\tKfotf* 
£ LTCF 4 CHF3, Ar(7?#^^r^rtL^m 5 seem, 1 
Ssccra, 4 0 Osccmfo^^X^giS^C^At, £ 

0 0 .mTorrlcR^-T^c ^©&l£&Att&^J#-f £ IS , 
MAS**, ^otilMi: LT> ffl J; 9 fcSKft 5*ffi£> 

[0'0 2 9,]|f, 1-0. 

/u9 irises £ 1 :-o»e.AiS.-ro IS^T," 4 80# 

HCJlrttC; a^StRl ^5 0-5 0 OmTorr <Dfcm 
#*#liftrtivS#, 2 0 0-4 0 0°C(c:p 

^ u , r - —jC & 3 n ft 5 c £ i- J; otsei s ot® 

^S?M»*t5o fete U 2 (b) . \z.7£-r x 5 

.'.^yaViK'liiv^t, 8 0^S%(^7fc^ (H 2 ) £2 
0&*%O7VU=f (Ar) $:iSAttl-5 0 0niTorr 

costal SSSr 2 00-40 otr*WLrE»5co' 
»ffioJMfc0£Rfc*"f£.- tc, 1 c p 

T^X/^KS&JfrioT.,' 8 Q«iE*%o*:.5R (H 2 ) £20 
ffi&%<DT (Ar) ?:3Alf: 1 — 50 OmTorr (O 

[00 3 0 J &>±.<dx 5 /^siaorM^)K*t 

£<b, «3&« i^T /i<9 0ffla«lcf+# j rsc fctttt^o 
«^t»^l»*<&«l-,' y ^ vstsi ^r*^; 

T*-/l-9 rtffi£JiKie^JR7 _b(- 1 0 — 5 OronOff* 

^ 1 £v< y r:^ ^yuJi 1 0 

±fcfl0flc1-5b *^a>«R l 1 (2 K&lJBtftS. 
[ 0 0 3.1 J ;* y^^KS^J;SSJaSCSflEtt, 9xi 


(5) . 1-22 0 021 

8 ■ 

0~ 8 TorrT*&> <9 > ^ y $ ^ y ¥ <nm\^\$TjVzl^ 

0 . 3raTorr IcRSL, ^ '5/ ^ COm^^O 

^om^^r 1 2kw{cis^:-r5:o ^0^5'^^— K^Jim 
do, id t e T^-^6 <D±.m'x~mjjfa\z.m< 

; [ 0032 1 jf^r, y r^^^ii 0 , m—<Dmm 
. 1 1 ^iscfii, . m^?^' ^ ^ o r n 3 (b) (c 

1 : 5 w m o js $ z> o r. (Dij^r , r ^ - a- 9 

'p_b*Bd«i£d«5 0t?;,- l^T ^ 9 rt-6*r.<D§RlR 1 2 
^^^^S^tfflt^o Ltli,' '0J*iiBM* r 

5 A/ dm 2 _<7>/<yV^«aES:i!S"f o ^— 9*.W V 2 

[0033] \?r 9 %mx>±m—<nm%£i 2tu 
^ ^^> 0 ^jo, ^-co^^i 2^\-m»^ y*^£b-r\^ 

^^^^0(ctf t^ti^o k.tc, 13(c) {c^-T J: 5 

fc,'{^ 1, 

l 2 b'<V T *?;umi o^IjSl.tilL,' ^iilcj:.' 

^.^9'rt{o3»ofc/< y 7> ^/uji i o v m—Rxin~ 
(Dmrni i; i 2 ft ttjifts. 

* [ o 034 ] ^a«Wi^te> y -^r L 

. TA1 2 0 3 «:^tpW**«r«'fflL, ^^{c, i/y=iy|Si 
30 <7>@jESkSr 2 0 — 1 6 0 r pm, %^RXff5 — <b&ttSk 1 

• • l, 1 21:Mt5^7fyo|5]|5t^4 0- l 60r 

pmi ^1^1 1, 1 2\z.M?L.&/<y KcoM*^r2 5 
0 g/cro 2 ir-r^o ^IC, iiciiliJtD 
Ifij^i 3*r^fl!:u,. -trr^— ^9^^-/^^! 0,' 1 . 
" 1, 12 LT IEJftv5 jc^^-r & i. 4: l^^ 60 ±«J^ 

^t*r/u^ "^?AjR*^jau-fc«ii-7* h y y ^^^^ 

^ [0 0 3 514^, ±IELfc*IH*6*«7*:**5R^S 

7^i:±ttcoS£^ 1 3l^^b^6f^7;^-7v'VSic 
5<? •»L.«t^JB«»*fflv^»^JcJ:iab7txa*«MU 
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[ 0 0 3.6 ] *1\ Mi 1 (b) fc^-f £ 5fc**S£»jS;L 
(0 2 ) Sr^tf^X*^7X^{.k;L3t#B«{c->y 3>g 
X-7 K J: otfilffl J: 19 * £ \y K8 ^7r>^/ 

[ 0 0 3 7 ]. Mffcv'y ^vl6 &^?^;^6^c7> 

x\ trr* 9 <Dmm\zmpnm-r £ a* Kit 

[0 0 3 8] i/^ h 8^*snr jtm'L'itJi 
nO&iftfflt 7 87)i/^y(: J; oT*31Wii^ 5/ n 

;* > 8 o 7 s> v- > ^ * » x. 7t « tc ffl «r-f 6 <7> *T\ j|.:M 
[ 0 0 3 9 ] J£*±(7>£ }ftg^^7X-7S:gtJ 

OOsccnu 1 OsccragSt'fSo £ , ^XtH^^ 

7^-A9^1&b 10 OnmCOjSS * "CMP&ffi 9 a fl*' 
[0 0,4 0] £X±.<D£ p^^r-l^:, 7^'X^^ 

^iKe<z>^ * ort E-t£ # y & 

«»iolE«5 &0 2 (b) K^+J;-5fc»5c#H$fc*L 

[0 0 4 1 ] iELfc2o<7>SSftO?t?1B^Ufc 
HI 3 fcL#jS^5BB*6*ii<Z)'s-E M«fcB*jC*^^^ 0 5 
<DX 5"tv* 9 03(c) £#J&1-£IBi»«»tf>S 

5, iff/jfjB****?)^ 
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[0 0 4 2 ] 

mm^m) «±»^fcj:.5fc**»^<tn(i, mi 

£ ^i* U it m \z\ m 2 <D J6*JKT-BB ««rl|ofc 

■ ttMr-*-7ux^?«coMiH(7>m3 <Dmmm<n±.m&x-y 

L k <d x , ^ y ^ v f co IS f d IBM 1412 0 *6.» JK ^ 

[ 0 0 4 3 ] ^ir, ^-/u^te*^js:jf^^(^.^/^ 
r% ^M^Ba^^^*-^xi^?ft^(RyM{c#^^ ^ 

• Y > /< O yfs y -? -m$L ^ < 6 ^ t ^ -t? * -5 o • ' ^ 
. f tiJc J: , . ^^/u^^?toilli.<i: /^f 3 co^^^MS; 

[0 0 4 4lif:, te<7>H«t£j;.nWf, * — ^Xtt**: 
"Sr.® t)t» 2^fe^(75f^^^^^«-y^X^^^^; 

[0 0 4 5 ] ttrm^^?7'X*\t7fr*l/^<Di£ 

t>, m^^^x^x^^^tii^^^'v/^^^ y-^v 

lEI3D.^ffi;»/iKPJ] , 

[mi ] ^^coj^fii^-r^^^g^ 

' .®i^X^i$r^-rKfrffi0 (^coi) r^^ 6 

*' [B2 1 ^m<omi<omm<Dmm^^i'^m#mw<D 

[0 3] fc&m<Dm 1 ^lllfe<0?g1»**t-#*f*:Kfto 

[04] 2 oiior^i^tMftgi^ 

[05] *«w.osii6»iBtj:or.hrr^-^rt{c^ 
£ tife a-fb f ^ s e m <r> ^Mx&> -5 o 

[0 6 ] ^aw^jSK^iRjc^or tfr*->urt«c»j=a;. 

^ixfcXy ^^*(7>Ji{c:fl0j«-Six5BBj»*:*-f S EMco 
'M-Mxhho 

[07] a^o^^^j^^-ffii^^WffiiarfcSo 
[08 ] m&<ot*T*-*;u<D±^%m\f zumz^-rm 
so mmxhz> 0 
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